The structure of Ferrero pairs in terms of the sizes of the groups involved is investigated and an explicit condition is obtained. For every pair of numbers satisfying this criterion, a Ferrero pair is constructed explicitly. Thus the determination of interesting Ferrero pairs cannot be determined from their direct numerical properties.
1. Introduction. The use of planar nearrings to construct BIBDs dates back to Ferrero's initial paper 2]. One can say that the complete structure of the planar nearring and the BIBD is held within the structure of the Ferrero pair.
We look at the class of Ferrero pairs that can be constructed, characterising them by a simple parameter pair, and we see that all possible parameter pairs can be constructed explicitly using the eld generated Ferrero pairs as building blocks.
A Ferrero pair (N; ) is an additively written (but not necessarily abelian) group N and a group of xed point free (also known as regular or semi{regular) automorphisms of N. We consider only nite N. The parameters of a Ferrero pair are n = jNj and t = j j. Ferrero pairs are closely related to planar nearrings 1].
Ferrero pairs can be constructed from nite elds in a rather elementary manner. This construction dates back to Ferrero's original construction. Given a nite eld K and some multiplicative subgroup K , we see that acts upon the additive group K as a group of xed point free automorphisms. Thus we obtain a Ferrero pair (K; ). Such Ferrero pairs are known as eld generated Ferrero pairs.
The main result of this paper is the following. 2. Obtaining Ferrero pairs. It would be of interest to be able to nd suitable for a given additive group N such that (N; ) is a Ferrero pair. In particular, we would like to know, for a given n = jNj, which values of t = j j are theoretically possible and which can be explicitly constructed. In this section we will see that a Ferrero pair can be decomposed into a collection of Ferrero pairs with n a prime power. We obtain some simple restrictions upon the values if t that are feasible. Then we will see an explicit construction for all pairs (n; t) that satisfy these constraints. The restriction to two summands in the above is of course unnecessary, the result can easily be extended to many summands. The distinction of the i is also unnecessary since they are all isomorphic. What is even more interesting is that the reverse construction also works. Thus we obtain Theorem 1.
3. Conclusion. In this note we have seen that there is an explicit construction method for Ferrero pairs of all possible orders. Thus the determination of the \interesting" Ferrero pairs cannot be based upon their numerical properties. It is unknown whether the construction presented here of glueing Ferrero pairs together via their automorphism groups has a parallel in design theory.
